Choice Lesson Plan (Inquiry)
Author: Emily Comer
Date Created: 4/16/14
Subject(s): Precalculus
Topic or Unit of Study (Title):  The Unit Circle
Grade Level: 10-12 High School
Materials: 
· Unit Circle 

· Blank Unit Circle Graphic Organizer

· Charts

· Protractors

· Index Cards

· Cell Phones

Summary (and Rationale):  The students will be able to identify the unit circle and how it is derived. In this activity, the students will discover how the unit circle is formed and how we can use trigonometric functions on the unit circle. 
I. Focus and Review (Establish Prior Knowledge): [10 minutes]
Students will complete an around the room activity where they will assess their knowledge on converting degrees to radians, radians to degrees, degrees-minutes-seconds to decimal degrees, and radians to degrees-minutes-seconds. There will be 8 stations all together. 
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	1. When given a unit circle, the students will be able to identify 3-5 patterns and hypothesize how it is formed. 
2. When given parts of a unit circle, the students will be able to complete 100% of a chart and find all angle and side measures of triangles and trigonometric values. 

3. When given a degree or radian measure, the students will be able to convert that measure to degrees or radians, find the x and y coordinates, quadrant, trigonometric values, and coterminal angle. 
4. After discovering the unit circle, the students will be able to identify at least 3 patterns, relate it to at least 2 previous topics, and successfully identify how it is formed.
	1. Students will text in answers and share in class discussion.
2. Check chart for 100% completion. 

3. 2 points for each 

4. Five points for turning in exit slip. Five points for each correct answer.


III. Teacher Input (Present tasks, information and guidance):  [40 minutes]
Step One: Present the Problem
· The students will examine and derive the unit circle. 

· Topic question: What is the Unit Circle and how is it formed?
Step Two: Students Collect Data

· Students will get into pre-assigned groups of two or three based on learning levels. Each student will get a copy of the unit circle and 4 blank unit circle. 

· Lead-in Questions: What do you see on the graph? Do you see any patterns?

· Students will discuss in pairs what types of patterns they see and how these patterns could be relevant. 

 
Guided Questions:

· What do you notice about the degree intervals?

· What patterns do you see in the radians?

· Where do the x and y intercepts come from? 

· Do you see a pattern in the x and y intercepts?

· WHY IS THIS RELEVANT?

· How does this relate to previous material that we have discussed?
Step Three: Develop a theory
Using their cell phones and polleverywhere.com, students will text in their answers to the following questions.

· What patterns did you see in the unit circle?

· How does this relate to what we learned earlier this week?

· How do you think the unit circle was formed?

We will discuss these answers as a class. No answer is a bad answer unless the answer is inappropriate or off topic. 
Step Four: Explain the Theory
· First we will discuss patterns in the x and y coordinates. We will notice a trend throughout the different quadrants. The coordinates in quadrant I are (+,+), quadrant II are (-,+), quadrant III are (-,-) and quadrant IV are (+,1). This is because the unit circle is a graph of a function. Like any other graph the x values are positive on the right side of the y-axis and negative on the left side of the y-axis. 

· We will then discuss where the points (1,0), (0,1), (-1,0), and (0,-1) come from. The unit circle is a CIRCLE and every circle has a radius. The Unit Circle has a radius of 1. That means the measure of any line from the origin to the outside of the circle is 1. 
· Each student will get a protractor and use the black unit circle to individually measure each angle and record it on the blank unit circle page. 
· The students will then individually convert each degree measure to radians using a graphing calculator. 

· As a class we will discuss the patterns that we observed in the degree and radian measures.



Guided Questions: 

· What pattern do you see in the degrees? 

· What pattern to do you see in the radians? 

· How are the intervals measured?

IV. Guided Practice (Elicit performance): [20 minutes]
Unit Circle Triangle Activity

Let’s take a closer look at all of the angle measures on the unit circle. What type of shape can we make with each line and the x-axis? We can make a TRIANGLE! The students will start with the angles measured 45, 135, 225, and 315 degrees. The students will independently use a chart and the blank unit circle page that shows only the four angles to draw and solve for the triangles. After solving for each triangle, the students will solve the six trigonometric ratios. 

The students will repeat this activity for the angles measured 30, 150, 210, 330 and 60, 120, 240, 300. 

V. More Guided Practice [10 minutes]
The students will examine and discuss the x and y coordinates around the unit circle. With a shoulder partner students will examine the x and y coordinates of the first three degree measures and compare them to data collected in their charts. 

· What similarities do you notice?

The x-coordinates are the same as cos θ and the y-coordinates are the same 
as sin θ.

· Why do you think they are the same?


Well cos θ= adj/hyp. The adjacent side of the triangle runs along the x-axis. 
Sin θ= opp/hyp and the opposite side of the triangle is a vertical line that is 
parallel to the y-axis. 
VI. Closure (Plan for maintenance): [5 minutes]
Each student will be given a notecard. Each notecard will have a different radian or degree measure of the unit circle. On the notecard, the students will write down the corresponding degree or radian measure, the x and y coordinates, what quadrant it is in, the six trigonometric identities, and a coterminal angle. The students will then tape their notecard to the board in its correct location on the unit circle. 
VII. Independent Practice: [5 minutes]
The students will complete an exit slip and answer three questions that were previously asked. 

1. What patterns did you see in the unit circle?

2. How does this relate to what we learned earlier this week?

3. How do you think the unit circle was formed?
STANDARDS:
CCSS.MATH.CONTENT.HSF.TF.A.1
Understand radian measure of an angle as the length of the arc on the unit circle subtended by the angle.

CCSS.MATH.CONTENT.HSF.TF.A.2
Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions to all real numbers, interpreted as radian measures of angles traversed counterclockwise around the unit circle.

HS.TT.1.3 Use appropriate technology tools and other resources to design products to share information with others (e.g. multimedia presentations, Web 2.0 tools, graphics, podcasts, and audio files).
Plans for Individual Differences: 
Throughout the Inquiry Steps, students will be provided with a great deal of guided questions that will help them identify patterns in the unit circle and come up with a hypothesis. Students will work with pre-assigned partners based on their learning levels when looking for patterns in the unit circle. Students will also get a choice of partner in the guided practice. Guided questions are provided throughout the lesson. 
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